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1. Initial Proposal:
CSE 655 Project Proposal
Jason Kim

Summer 2005

Synopsis:

Take a basic C-like language or PL/0 and parse into PHP for use on the web.


Why:
In my current Job I use PHP daily making sure websites are up to date on content, as well as my own hobby to run my own website using PHP.  As I am still learning much about PHP and web programming this is a chance for me to learn more about PHP

Objective Steps:
Step1: Create basic Parser for C-like language into Tokens
Step2:  Interpret Tokens into PHP code

Step3:  Output PHP into format for web use

Test Cases:

The general scope of my test cases will be fairly limited, as I cannot really translate a simple C-like language into PHP to do a command such as opening a connection to a SQL database.

Here is an example cases:

C-Like Language:

x = 1;

while (x<=5)
{

cout << “the number is “ << x;

x=x+1
}

PHP Equivalent:

$i=1;

while($i<=5)

{


echo "The number is " . $i;

$i = $i+1;

}

Conclusion:
I think this is a fairly challenging project for me, and I will learn a lot. This is a large step for me to work alone since going up from 560 to 655, because in 560 I had a very good group and work was equally shared.  

Note:

Professor B. Mathis said it was okay but said to “Make changes to simple C language so it does more things that PHP does”  So in the following pages, I added to a simple C like syntax built in functions that PHP uses a lot in websites.
2. Finalized Idea:

Scenario: 

Really Big Company (RBC) uses a simple C like language known as EARL, which is intended for use for web scripting with MySQL database programming.  The directors at RBC have decided that EARL is slow and outdated, and have asked you to replace it with PHP.

Here is the Syntax of EARL given to you by RBC:  
(actually built upon given syntax from class website http://www.cse.ohio-state.edu/~bmathis/655-project-related/prev-proj-assign-2005.html ) 
Syntax for fake language EARL:

Syntax Rules

<program>    ::= #!/usr/bin/earl  <statement>+  

</program>   ::= #!/end (end of program)

<statement>  ::= <assignment>|<conditional>|<loop>|<function>;
<assignment> ::= <identifier> = <expr>;

<conditional ::= if <expr> { <statement>+ ) | if <expr> 
{ <statement>+ }else { <statement>+ }

<function>   ::= <name> 

<loop>       ::= while(<expr>){ <statement>+ }
<term>  ::=<identifier>|<number>|( <expr> )|" <letter>* "| >> <expr> 

<expr>       ::= <term> | <term> <operator> <expr> |  <function> 

Lexical Rules
<operator>  ::= + | - | * | / | = | != | < | > | <= | => | == | !

<identifier> ::= #<letter> <ld>*

<ld>         ::= <letter> | <digit> | <letter><ld> | <digit><ld>
<number>     ::= <digit>+

<letter>  ::=a|b|c|d|e|f|g|h|i|j|k|l|m|n|o|p|q|r|s|t|u|v|w|x|y|z            |,|'|.|~|@|#|$|%|^|&|*|(|)|_|+|=||\|/|?|{|}|]|[|:|;|"|!|`
<digit>      ::= 0|1|2|3|4|5|6|7|8|9

<name>       ::= print <expr> | dbconn( <expr> , <expr> , <expr> )| dbse( <expr> )|  dbexec( <expr> ) | dbgetrow( <expr> ) | dbclose( <expr> ) | fopen(<expr>, <expr>) | fclose(<expr>) | fwrite( <expr>,<expr> ) | fread( <expr> , <expr>) | filesize( <expr> ) |  GetPost[<expr>] | GetCookie[<expr>] | time() | MakeCookie( <expr>, <expr>*, <expr>*, <expr>*, <expr>*, <expr>*) 
note: <thing>+ means a sequence of at least one <thing>

      <thing>* means a potentially empty sequence of <thing>

3. More Information on EARL:


EARL has a basic C-like syntax 
Variables declared in EARL are simple, # indicates when a variable name should begin:
ie #x is a variable.  Much like PHP can be declared on the spot. An example use would be: #x = 1; In PHP variables are declared with the $ indicator. The PHP equivalent of #x=1; is $x=1; EARL files also end in .eri (ie: earlfiel.eri) while PHP files end in .php


Aside from the regular simple characteristics of a C like language, EARL also has several built in functions similar to PHP.  

In EARL the functions are:
print:
print <expr> (expression)

The print function basically outputs to the browser screen whatever expression it is given.

Example uses:
#x = “hello world”;
print #x;
print “hello world”;
print #x +1;
PHP equivalent:
echo <expr>
Example: 
echo $x=”hello world”; 
echo “hello world”;

database functions:

dbconn:
dbconn( servername , username , pass )

This function connects to a MySQL database.
servername is the host url of the MySQL server, ie: mysql.serverpage.com
username is the login name for the MySQL database ie: admin
pass is the password of the login name for the MySQL database ie: mypass
This Function also returns a connection ID, which can be used with the function dbclose

Example uses:
#conn = dbconn(“mysql.serverpage.com”, “admin”, “mypass”);
dbconn(“mysql.serverpage.com”, “admin”, “mypass”); 
PHP equivalent:
$conn = mysql_connect(“mysql.serverpage.com,”admin”,”mypass”);

dbse:
dbse( Databasename )

This function uses the connection to a MySQL database (dbconn) and selects a DB within the MySQL DB.  Databasename is the name of the database you wish to select.

Example Use:
dbse(“DatabaseA”);

PHP equivalent:
mysql_select_db(“DatabaseA”);

dbexec:
dbexec( SQL statement)

This function takes a SQL statement and executes it on the selected database.
The function then returns a MySQL result. 

Example uses:
#sql = “SELECT * FROM Rooms WHERE id=’1’”;

#result = dbexec(#sql);
dbexec(“INSERT INTO USER ( ‘Fname’) VALUES (‘John’)”);
PHP equivalent:
$sql = “SELECT * FROM Rooms WHERE id=’1’”;

$result = mysql_query($sql);
mysql_query(“INSERT INTO USER ( ‘Fname’) VALUES (‘John’)”);

dbgetrow:
dbgetrow(MySQL result)


This function takes a MySQL result and returns a row from an SQL table in array form. For example if you do: #row = dbgetrow(#result); , #row[0] is the first column of the row from the SQL table, and #row[1] is the next column of the row.  Throws error on fail

Example uses:
#sql = “SELECT * FROM Rooms WHERE id=’1’”;

#result = dbexec(#sql);
#row = dbgetrow(#result);

print #row[0] >> #row[1]  >> #row[2];
PHP equivalent:
$sql = “SELECT * FROM Rooms WHERE id=’1’”;

$result = mysql_query($sql);
$row = mysql_fetch_row($result);

dbclose:
dbclose(MySQL connection)

This function takes a connection ID that is returned by dbconn(MySQL)
and then closes the connection to the MySQL Database.
Example use:
#conn = dbconn(“mysql.serverpage.com”, “admin”, “mypass”);
dbconn(“mysql.serverpage.com”, “admin”, “mypass”);
dbclose(#conn);
PHP equivalent:

$conn = mysql_connect(“mysql.serverpage.com”, “admin”, “mypass”);
mysql_connect(“mysql.serverpage.com”, “admin”, “mypass”);

mysql_close($conn);

file functions:
fopen:
fopen(filename)

This function takes a filename and opens it and returns a file pointer ID to be used with other file functions.  Returns false on failure.
Example use:
#filename = “file.txt”;
#fileID = fopen(#filename);
#fileID2 = fopen(“file2.txt”);
PHP equivalent:

$filename = “file.txt”;
$fileID = fopen($filename);
$fileID2 = fopen(“file2.txt”);

fclose:
fclose(file pointer id)

This function closes a file given a file pointer ID.

Example use:
#filename = “file.txt”;
#fileID = fopen(#filename);
fclose(#fileID);

#fileID2 = fopen(“file2.txt”);
fclose(#fileID2);

PHP equivalent:
$filename = “file.txt”;
$fileID = fopen($filename);
fclose($fileID);

$fileID2 = fopen(“file2.txt”);
fclose($fileID2);
filesize:
filesize(filename)

This function returns size of filename, can be used with fread to read entire file
Example use:
#size = filesize(“file.txt”);
#x = fread(#fileid,#size);
#filename=”file2.txt”;
#size2 = filesize(“file2.txt”);
PHP equivalent:

$size = filesize(“file.txt”);
$x = fread($fileid,$size);


fwrite:
fwrite(file pointer id, text)

This function writes text into the file pointer ID that is open.
Example use:
#filename = “file.txt”;
#fileID = fopen(#filename);
#text = “hello world”;

fwrite(#fileID, #text);
PHP equivalent:

$filename = “file.txt”;
$fileID = fopen($filename);

$text = “hello world”;

fwrite($fileID, $text);



fread: 
fread(file pointer id, length to read)

This function reads from a file given a length and returns the value of what is read.

Example use:
#filename = “file.txt”;
#fileID = fopen(#filename);

#size = filesize(#filename);
#x = fread(#fileID,#size);
PHP equivalent:
$filename = “file.txt”;
$fileID = fopen($filename);

$size = filesize($filename);
$x = fread($fileID,$size);
Get functions:


GetPost:
GetPost[“postname”]

This function gets data from an HTML method POST and returns it. “postname” is the name of the POST input to receive.

Example use:
html page:
<form method=POST action=getinfo.eri>
Input your name!:
<input type=text name=name>
<input type=submit value=submit>
</form>


Earl File “getinfo.eri”:
#name = GetPost[“name”];

PHP equivalent:
$name = $_POST[“name”];


GetCookie:
GetCookie[“cookiename”];

This function gets data from a user Cookie visiting the web file.  “cookiename” is the name of cookie. Good with use of function MakeCookie. Function returns value of the cookie, 

Example use:
#userid = GetCookie[“welcomename”];
PHP equivalent:
$userid = $_COOKIE[“welcomename”];


MakeCookie:
MakeCookie(cookie name, value* , time expire* , path* , domain* , secure* )  

 This function defines a cookie to be sent with HTTP headers. Like other headers, cookies must be sent before any output from your script (this is a protocol restriction). This requires that you place calls to this function prior to any output, including <html> and <head> tags as well as any whitespace. The * means you don’t actually need to put a value into that parameter. “cookie name” is the name of the cookie which is to be used with the function GetCookie.  “value” is the value of the cookie.  “time expire” is the time for when the cookie is to expire, can be used with function time.  “path” is the path for the cookie to be used on the webserver, “domain” is the domain for the cookie to be used on, “secure” is a Boolean value returning false or true 

Example use:
MakeCookie(“website”,1,time()+3600);
PHP equivalent:
setcookie(“website”,1,time()+3600);

time:
time( )

This function returns a unix timestamp.

Example use:
#current = time();
PHP equivalent:
$current = time();

Drawbacks to EARL

No comments
No else-if or switch logical statements
No for loop
No operator precedence
Some syntax problems
Does not have every built in function that PHP has
EARL does not translate well to earlier versions of PHP (PHP 3 and below does not work)
4. Using the Program

The CSE655 Project was written in C# for Visual Studio .NET 2003
It is a console application requiring the .NET Framework.

Included Files:

Class1.cs (the C# source file)

CSE655Project.csproj (project file)
CSE655Project.exe (executable)
Test Cases (.eri files)

To compile from command line, you first need to setup the .NET environment, by running vsvars32.bat
Which is usually found in: 

C:\Program Files\Microsoft Visual Studio .NET 2003\Common7\Tools
Then go to the directory Class1.cs is in and run csc (compile name) on Class1.cs

To compile from the project file, open the project file, hit build solution, and it will create an EXE.

Using the executable:

From command line type CSE655Project with 3 parameters to run it, (or Class1 if you compiled via command line)

The executable requires 3 parameters, <source> <token> <output>
<source> is the source EARL file, ie earl.eri
<token> is the token file ie: token.txt
<output> is the final php file to be created ie: output.php


An example use of the EXE would be to type this into the command line:

CSE655Project earl.eri token.txt output.php



5. Overview of Method
Lately I have wanted to learn more about C# and .NET programming. So for this project I chose to write it in C# and .NET.  I also like to learn more about PHP and work with it in web design. So the professor gave my project idea the go-ahead and I went to work. 

Professor B.Mathis told me to make changes to the simple C syntax he provides on the website so that it does things that PHP does.

I then created syntax for the fake language EARL.  While this name does make puns at the language “Pearl”, it really isn’t anything like it.  A Pearl to PHP translation would be much harder and out of the scope of this class.


Regular Expression
Because of the very close similarities between a simple C like language and PHP’s syntax, I felt that using Regular Expressions to make tokens and parse into EARL to PHP would be the quickest and best way. 

Regular Expression, or patterns, are expressions that describe a set of strings. For example father and mother, both can be identified by the pattern “ther” preceded by “fa” and “mo”. Regex or Regular Expression is basically a string that descrbies/matches a set of strings according to a syntax rules.

The history of Regular Expression lies in Formal Language and Automata.Theory.  
The definition of Regular Expression can be seen as
”A regular language over an alphabet Σ is one that can be obtained from these basic languages using the operations of union, concatenation, and Kleene*. A regular language can therefore be described by an explicit formula. It is common to simplify the formula slightly, by leaving out the set brackets{} or replacing them with parentheses and by replacing ∪ by +; the result is called a regular expression. “ – From Introduction to Languages and the Theory of Computation by John Martin.

C# and Regular Expression
In C#, by using System.Text.RegularExpressions; and the Visual Studio .NET Framework, you can have Regular Expressions,  called by doing “Regex”

Regex in C# has many functions, one of which is the function Replace by giving it a pattern. In the scope of this project, I used Regex.Replace to replace patterns of the EARL syntax into Tokens.


This was the first step, to parse an file of EARL syntax into a Token File.

The Second step in the Project was to take the Token file and parse it into PHP.

Once the entire EARL file was put into a string of Tokens, I used C#’s Regex to replace the patterns of Tokens into their corresponding PHP code.


The third step is to upload the now PHP file to a web host to run the parsed earl file.


 6. Method Step 1
Using C# Regular Expression (Regex), the program takes an Earl File (“earl.eri”) and takes each regular expression pattern that matches syntax in EARL and replaces it with Tokens. The order in which using Regex to replace patterns must be carefully chosen such as if a Token contains the pattern “if” then Regex will replace that token thinking it is an if/else block.

An example code would be:
string name;
name = Regex.Replace(name,”print”,”<function><name print>”);

This finds all patterns matching the function “print” and tokenizes it.

The Earl Line:
print #x; 

would tokenize to:
<function><name print> <expr><term><identifier>x;

The code does not make use of a symbol table, simply keeps track of the identifier name by keeping it after the token.

The user specifies in which file to save the token file when running the program from executable.

The program saves tokens to a file, ready to be parsed into a PHP file.

7. Method Step 2
Continuing to use C# Regular Expression to replace Tokens with its respective PHP code.
In this step, there is less care as to the order in which Regex parses tokens because the patterns of tokens are much more distinct than EARL code.

An example code would be:
name = Regex.Replace(name,”<function><name print>”, “echo”);

The Token string
<function><name print> <expr><term><identifier>x;

would parse to:
echo $x;


8. Method Step 3
Finally the goal PHP file is created, and ready to be uploaded to a web server.  

The Web Server where the PHP file is uploaded to must have PHP installed on it for the file to work.  (latest version being 5.1)

This program does not work for PHP versions 3 and older.
9. Test Cases

1. Simple Hello World case

EARL code:
#!/usr/bin/earl


print “Hello World”

#!/end



2. Simple assignment cases

#!/usr/bin/earl


#x = 1;
print #x;

#!/end

#!/usr/bin/earl


#x = #x + 1;
print #x;

#!/end

#!/usr/bin/earl


#y = 2;
print #x + #y;

#!/end

3. Loop cases

#!/usr/bin/earl
#x=0;

while(#x != 10)
{

#x = #x+1;
print #x;
}

#!/end

#!/usr/bin/earl
#x=0;

#y=0;

while(#x !=10
{

while(#y!=10)
{


#y = #y+1;

print #y;
}

#x = #x+1;

print #x;

}

#!/end

4. If case
#!/usr/bin/earl
#x=0;

if{#x == 0}
{

if(#x==0)


{



#x = #x+1;



print #x;


}


else

{



#x = #x+1;


}

}

#!/end

5. Harder Cases

This case covers all functions in EARL, If’s and while loop
However this case doesn’t really work on a webserver because there is no Database server called “myserver”

EARL file:

#!/usr/bin/earl

#x=1;

#x = #x + 1;

#y = 2;

while(#x != 10)

{


#x = #x+1;

}

if( #x == 2)

{


print "hi";

}

else

{


while(#x != 50)


{



dbconn("myserver","user","pass");



dbse("dbA");


}

}

#sql = "SELECT * FROM TBL WHERE id='1'";

#result = dbexec(#sql);

while(#row = dbgetrow(#result))

{


print #row[0];

}

#filename = "file.txt";

#fd = fopen(#filename,"w");

#x = filesize(#fd);

#string = fread(#fd,#x);

#string = #string >> #cat >> #x >> " the end";

MakeCookie("world",#x,time()+3200);

#m = GetPost["help"];

#z = GetCookie["welcome"];

#!/end

6. Real Cases:

This case will open my database and print out a book title/name/etc.
also sets a cookie named temp with value of 1. 

#!/usr/bin/earl
   #conn = dbconn(“mysql3.hostexcellence.com”,”skuldno_jin”,”ser10us”);
   #db = dbse(“skuldno_book”);
   #sql = “SELECT * FROM BOOKS WHERE id=1”;

   #res = dbexec(#sql);
   #row = dbgetrow(#res);
   print "<center><table width=800 border=1 bgcolor=lightblue><tr><td><b>Book ID</b></td><td><b>ISBN</b></td><td><b>Title</b></td><td><b>Author Name</b></td<td><b>Publisher</b></td><td><b>Year</b></td><td><b>Category</b></td><td><b>Price</b></td><td><b>Get Info?</b></td><td><b># in Stock</b></td><td><b>$ Total Sold</b></td><td><b>Keyword</b></tr>";

   print "<tr><td>" >> #row[0] >> "</td><td>" >> #row[1] >> "</td><td>" >> #row[2] >> "</td><td>" >> #row[4] >> "</td><td>" >> #row[5] >> "</td><td>" >> #row[6] >> "</td><td>" >> #row[7] >> "</td><td>$" >> #row[8] >> "</td><td><form method=POST action=getinfo.php><input type=submit value=GetInfo ><input type=checkbox value=" >> #row[0] >> " name=bookid></form></td><td>" >> #row[10] >> "</td><td>" >> #row[11] >> "</td><td>" >> #row[12] >> "</td></tr></table></center>";


dbclose(#conn);


MakeCookie( “temp”, 1);
  
#!/end

This case prints out 1. 
#!/usr/bin/earl

#x = GetCookie["temp"];

print #x;
#!/end
10. Errata and Conclusion
While this project may seem simple from some people’s point of view, to me it is a large step to learn about new languages, making a syntax, and using Regular Expression.  In CSE560, I was in a large group that shared work equally, so doing a project on my own is a big thing. 
Some obvious drawbacks/errors to the implementation I used are:

1. The program assumes the user to input a correct syntax EARL file.  So if a user inputs an incorrect syntax EARL file, the parser does not catch it. You won’t know its incorrect until you upload the PHP file and the web server detects the PHP is in an incorrect syntax form.

2. The program can’t take multiple EARL files and parse them all at the same time, it has to do one at a time.


3. The program doesn’t work for older versions of PHP

4. Not the most user friendly program

5. If the EARL file has something like:
print “<function><name print>”;
the output would be:
echo “echo”;

The program will mess up during parsing of tokens since there is no holding of symbols or values, it will parse <function><name print> thinking it is a token and not part of the earl function print. This is a kind of glaring problem.  

One way to fix the above particular case, was to try and do 1 pass and skip the tokenizing stage, and simply use Regular Expression to change everything on the first read.  While 1 pass would solve the above case, it would still produce incorrect output in a case like:
If the EARL file has something like:
print “the # of items is”;
the output would be:
echo “the $ of items is”;

If given more time I perhaps would have made a real fix to this problem.

Conclusion:

I learned a lot about parsing lines of code, and the process of using regular expression.  I ran into some problems and learned from them.  The program itself may seem very simple, but I did try to put a lot of effort into making it and looking up how to use C# regex and the concept behind it.  The program itself is not perfect, and can still be improved upon.  I believe I achieved the scope of my proposal, but perhaps could have added more to it. (error checking, etc.)  

